Cellular aging and senescence characteristics of human T-lymphocytes.
CD28-, CD57+ and KLRG1+ are cell surface markers that have been used to describe senescent T-lymphocytes in humans. However, the relationship among these phenotypes during aging, and their relationship with the concept of in vitro cellular aging have not been well established. Using five-colour flow cytometry, we analyzed peripheral blood T-lymphocytes for their expression of CD28, CD57 and KLRG1 in 11 young (Y) and 11 old (O) apparently healthy human subjects. The proportions of CD28- and CD57+ cells were significantly higher among the T-cell populations of O compared to Y subjects; the proportion of KLRG1+ cells was significantly higher only among CD8+ cells. Populations that were more frequent in the elderly participants were characterised as CD28+ CD57+, CD28- CD57+ or CD28- CD57-. The expression of p16 and p21, considered as markers for in vitro senescence, was higher in CD28+ CD57+ cells than in other subpopulations in both age groups. The expression of p21 was age-related, which was not the case for p16. Thus, although both p16 and p21 are involved in T-cell senescence, they appear to behave differently. CMV infection and shifts in subpopulations are unlikely as explanations of the observed differences. Their higher levels of p16 and p21 expression, coupled with their higher prevalence in the elderly participants make CD28+ CD57+ cells the subpopulation of T-cells most closely corresponding to the concept of senescent cells.